The titles of all identified articles were reviewed. Abstracts were read if titles were pertinent. Abstracts of articles related to pertinent articles were reviewed. English articles were read if pertinent to the questions to be addressed in the update. Relevant articles referenced in the read articles were reviewed for pertinence.
III 2014 Update on Management Controversies:
Since 2008, a non-surgical approach remains the initial management for MCDK. The main controversy revolves around the appropriate intensity and length of ultrasound follow up. On one extreme is the recommendation that only two renal ultrasounds be performed, with the second and final one undertaken at one year of age, ordered by the primary care physician, with no need for repeat imaging unless the MCDK has grown. 3 On the other end of the spectrum is the recommendation for ongoing follow up with US imaging, starting with a renal US every six months for the first two year and yearly thereafter, until the MCDK completely involutes. 4 Nephrectomy continues to be considered by some as a suitable treatment option for MCDKs that do not involute, or are unlikely to involute. The argument provided is that there is not enough data to draw conclusions regarding the appropriate frequency and duration of US follow up. 5 Based on the described literature review, the only medical condition that could potentially develop in a non-involuted MCDK, which was not previously addressed in the 2008 guideline, is a malignancy in adulthood. Therefore, this topic is newly addressed in this version of the guideline.
New since 2008 is that there has been a significant number of nephrology articles reporting on the risk of hyperfiltration injury in children born with a congenital solitary functioning kidney. The compensatory hypertrophy of the contralateral kidney, previously seen as reassuring for preserved renal function, may reflect glomerular hypertrophy which can lead to hyperfiltration injury. 6 These authors advocate for ongoing follow up allowing for early identification of those at risk and timely intervention. [6] [7] [8] [9] Regarding the use of voiding cystourethrograms (VCUGs), the literature suggests that some urologists continued to routinely perform VCUGs in all children with MCDK until as recently as 2012, 10 with more recent publications advocating for judicious use of VCUG, only being ordered when US shows contralateral anomalies, 3 or only ordering a VCUG if the child has a urinary tract infection, regardless of the presence of mild contralateral hydronephrosis. 11 Though not included in the initial guideline, it has been shown that 15% of children with MCDK have malformations of the ipsilateral internal genitalia, warranting follow up. 12 Therefore, this "medical condition" has been added to this version of the guideline.
Questions remain as to the natural history of MCDK remnants. 13 However, it could be argued that the majority of those born with a MCDK who are over 35 years of age (born prior to the age of routine antenatal US imaging) still live with the remnants. In spite of this, MCDK is not felt to be a problem identified in adults by urologists or nephrologists, at least not in its recognizable form. When identified in an adult, it is likely to be given the diagnosis of congenital solitary kidney. 13 Looking at the big picture, an overview of the recent literature gives the impression that as more is learned about the sequelae of MCDK, the condition becomes less urological and more nephrological as the child ages. While recommendations regarding the need for long term follow-up continue to be made, the impression is that in the event that intervention is ultimately required, it is more likely to be under the direction of a nephrologist rather than a urologist. While the role of the urologist may be further limited to the early years, or even months, this early interaction with the parents, which allows opportunity to provide information and direction, has the potential to be a valuable contribution to the child's future well-being. II. More recently, Pediatric Nephrology articles are reporting concerns regarding the increased risk of hyperfiltration injury, represented by hypertension and proteinuria, in spite of compensatory hypertrophy. The resultant recommendation is that there be systematic monitoring of blood pressure, urine for proteinuria and renal function in all children with a MCDK or other etiology for a congenital solitary kidney, in order to identify those with markers of renal injury. No specific follow up regimens are described with respect to time intervals, the specific tests performed, or whether such monitoring is best performed by a nephrologist [6] [7] [8] [9] 29 III. Sporting activities can result in significant renal trauma and loss of function. 30 Parents should be counselled on these risks in order to make informed decisions regarding their children's sporting activities. 31 It is recommended that the Canadian Urological Association's Guideline on "Sports and the solitary kidney: what parents of a young child with a solitary kidney should know" 31 be followed
IV. Medical conditions perceived or

Conclusions:
The contralateral kidney in those with "simple" MCDK does not warrant urological follow-up. The contralateral kidney in those with "complex" MCDK warrants urological and/or nephrological follow-up depending on the associated abnormalities identified Level of Evidence: 3 Children with a normal solitary functioning kidney, with evidence of compensatory hypertrophy, have a small risk of future renal insufficiency (no change). However, the increased risk of hyperfiltration injury, which may be marked by hypertension and proteinuria, has led to the recommendation that even these children warrant long term systemic follow-up of this nephrological issue (new) ii. Contralateral hydronephrosis alone, when all other significant congenital anomalies and other genito-urinary anomalies are excluded, is not predictive of VUR 33
The overall incidence of contralateral VUR is higher in those with MCDK than the general population (no change). The likeliness of having MCDK associated contralateral VUR is significantly higher in those whose US shows contralateral renal abnormalities when compared to those whose do not (no change); however, when the only contralateral anomaly is hydronephrosis, the likeliness of having MCDK associated VUR is not significantly different from those with a completely normal contralateral kidney (new) Level of Evidence: 3 On a continuum, those with "simple" MCDK have the lowest risk of UTI; those with "complex" MCDK are at the highest risk of UTI (no change) Level of Evidence: 3
Renal Cell Carcinoma (RCC) & other adult renal malignancies (new)
a. As of a 2003 review of renal neoplasms associated with cystic renal diseases, there were five reported RCCs and one "mesothelioma" which may have been a sarcomatoid RCC, which were felt to develop from a MCDK. Age of presentation was 15-68 years and all were metastatic and lethal. The conclusion of the review was that "the current data suggest that kidneys with MCDK are not predisposed to the development of RCC". 34 Beckwith since commented that the burden of proof to confirm a primary MCDK was not met for the majority of these six cases. 15 Also mentioned in the review is a case of transitional cell carcinoma in a 63 year old with flank pain, weight loss and microhematuria. Pathology suggested the surrounding tissue to be consistent with a MCDK. No information regarding previous urological history or follow up is provided. 37 The review authors felt the association probably occurred by chance iii 
Anomalies of the internal genitalia (new)
a. The coexistence of renal and reproductive duct anomalies is well established. Schlegel et al found that 26% of men with unilateral congenital absence of the vas deferens (CAVD) and 11% of men with bilateral CAVD had an absent ipsilateral kidney. 40 Similarly, uterus didelphys and obstructed hemivagina have an increased association with ipsilateral renal agenesis 41 b. More recently, the association with MCDK and anomalies of the internal genitalia has been identified. 42, 43 Merrot identified ipsilateral malformation of the internal genitalia in 15% of MCDK patients 12 , which has the potential to lead to genitourinary complaints 44 c. The known tendency for MCDKs to involute, the low rate of prenatally diagnosed renal agenesis, and the prospective observation of children with MCDK having anomalies of the internal genitalia that persist in spite of MCDK involution, has led to the conclusion that the congenital anomalies previously identified in those with "congenital renal agenesis" extends to those with a history of MCKD 42-43;45 d. Screening for female anomalies of the internal genitalia is felt to be beneficial, as the management of female anomalies of the internal genitalia at the onset of puberty may prevent the symptoms of acute abdominal pain and dysmenorrhoea. 43 Opportunities for diagnosis in the asymptomatic female include an early pelvic US in the neonate with the assistance of vaginal infusion of saline 43 
